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(54) GUIDE FOR WINDING MACHINE AND WINDING MACHINE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a guide for a 
winding machine and the winding machine capable of 
stably winding a bunch of reinforced fibers widened into 
a tape on a bobbin in a non-twisted condition. 
SOLUTION: The guide 10 to be mounted on a traversing 
device for the winding machine comprises a guide stand 
1 1 provided perpendicularly to the shaft of the bobbin for 
reciprocating in parallel to the shaft of the bobbin. A pair 
of upper guide rolls 13, 14 are mounted at the upper part 
of the guide stand perpendicularly to the shaft of the 
bobbin and a pair of lower guide rolls 15, 16 are 
mounted at the lower part of the guide stand in parallel to 
the shaft of the bobbin. A conical roll 17 is arranged 
between the upper guide rolls 13, 14 and the lower guide 
rolls 15, 16 for torsionally rolling the bunch of fibers 90° to the axial direction. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The guide stand which intersects perpendicularly with the shaft of a rolling-up bobbin, 
and reciprocates in parallel [ it is installed and ] with the shaft of said bobbin, The up guide roll 
of the pair allotted to the upper part of said guide stand by intersecting perpendicularly with the 
shaft of said bobbin, Guide equipment for winders characterized by coming to have the 
auxiliary guide member which makes 90 degrees of fiber bundles twist in the direction of an 
axis in the lower part of said guide stand between the shaft of said bobbin, the lower guide roll 
of a pair attached in parallel, and said up guide roll and a lower guide roll. 
[Claim 2] Said auxiliary guide member is guide equipment according to claim 1 which consists 
of a single cone-like roll and it comes to allot to said up guide roll and parallel in the medial 
axis. 

[Claim 3] Said auxiliary guide member is guide equipment according to claim 1 which consists 
of a single cone-like roll and it comes to allot to said lower guide roll and parallel in the medial 
axis. 

[Claim 4] It is guide equipment according to claim 1 with which said auxiliary guide member 
consists of a cone-like roll of a pair, one cone-like roll is arranged on said up guide roll and 
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* 

parallel in the medial axis, and it comes to allot the cone-like roll of another side to said lower 
guide roll and parallel in the medial axis. 

[Claim 5] At least one side of said lower guide roll is guide equipment according to claim 1 to 4 
which is a drum configuration with the curve peripheral surface in which the center section 
bulged. 

[Claim 6] At least one side of said up guide roll is guide equipment according to claim 1 to 5 
which is a hard drum configuration with the curve peripheral surface in which the center 
section was dented. 

[Claim 7] Claim Winder characterized by coming to have a fixed guide roll in the direction 
which it comes to equip [ traverse equipment ] the guide equipment indicated by either 1-6, 
and intersects perpendicularly with a section guide roll same as the above above the up guide 
roll of said guide equipment. 

[Claim 8] Claim Winder characterized by coming to equip [ traverse equipment ] the guide 
equipment indicated by either 1-6, and coming to have a fixed guide roll above the up guide 
roll of said guide equipment in the direction parallel to a section guide roll same as the above. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the guide equipment and the winder for 
winders which can be rolled round where the extension gestalt of a tape-like strengthening 
fiber bundle is held especially about the guide equipment and the winder for winders for rolling 
round in a bobbin the tape-like fiber bundle which is widened and has a flat cross-section 
configuration. 
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[0002] 

[Description of the Prior Art] Being used for fiber itself from the gestalt and a property has few 
carbon fibers, and after most infiltrates resin, such as an epoxy resin, after lengthening and 
arranging a fiber bundle with two or more parallel (this is generally called prepreg.), and it rolls 
this in the shape of a cylinder or it puts it on a moldings-ed, it stiffens resin and is produced 
commercially as a fiber-reinforced-plastics Plastic solid. 

[0003] A carbon fiber is lightweight compared with other strengthening textile materials, and 
since it is high intensity, in order to employ this property efficiently further, examination is made 
towards making a carbon fiber also lightweight-ize prepreg which sank in resin, such as epoxy. 

[0004] In order to make carbon fiber prepreg lightweight-ize, each manufacture company which 
each needs to extend a carbon fiber bundle thinly, for this reason is manufacturing prepreg has 
put various creativity. 

[0005] However, if strengthening fiber bundles, such as a carbon fiber bundle supplied in the 
production process of prepreg, can extend to constant width beforehand (i.e., if it has the 
shape of a tape to which the strengthening fiber bundle currently rolled round by the bobbin 
was widened), the activity of expanding the width of face of a strengthening fiber bundle in the 
production process of prepreg can be excluded. Therefore, recently, the rolled object with 
which the strengthening fiber bundle of the shape of a tape widened beforehand was rolled 
round by the bobbin as an object for shaping of split prepreg is used more often. 
[0006] In the last of the manufacture phase of strengthening fiber, such a tape-like 
strengthening fiber bundle infiltrates the sizing agent which uses an epoxy resin etc. as a 
principal component, and after [ which is depended on a nip roll ] it extracts or the contact to a 
dry heat roll performs ******, it is manufactured by making it dry. In this way, the strengthening 
fiber bundle of the shape of a manufactured tape takes the gestalt of the rolled object rolled 
round by the bobbin as a product gestalt. 

[0007] The fiber bundle is made to traverse in parallel with the shaft of a bobbin in a winder, so 
that a fiber bundle may be twisted around homogeneity in the die-length direction of a bobbin. 
By the way, maintaining a tape-like fiber bundle gestalt is not taken into consideration in this 
existing winder. Therefore, if the general-purpose guide for the general fiber of a manufacturer 
specification is used in case the widened fiber bundle is rolled round to a bobbin using the 
winder for these general fiber A fiber bundle will be pressed down crosswise and it will 
converge, or when making it traverse, the fiber bundle gestalt of the shape of a tape widened 
as mentioned above to the fiber bundle by that ****** of shaft orientations arises etc. will 
collapse, and will be rolled round, and it becomes impossible to be adapted for the above- 
mentioned purpose of the object for shaping of split prepreg. 

[0008] Then, the proposal for rolling round the fiber bundle of the widened shape of such a 
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tape in a bobbin using the existing winder, with the gestalt maintained is made. The method of 
attaching guide equipment in the existing winder as a traverse guide is proposed as 
conventionally indicated by JP,4-1 19123,A and JP, 10-330038, A. 

[0009] The traverse arm allotted to the shaft of a bobbin and parallel and the guide equipment 
indicated by above-mentioned JP,4-1 19123,A cross at right angles, and is set up, it has the 
plate member which slides along with said traverse arm, and the guide roll of this plate 
member which guides a fiber bundle up and down is arranged. The shaft of a rolling-up bobbin, 
parallel, and a lower guide roll cross at right angles with the shaft of this bobbin in ** now a 
cage, and the upper part, and the parallel guide roil of a pair is arranged. Although 90 degrees 
of widened fiber bundles twist in the direction of an axis between up-and-down guide 
members, a tape-like fiber bundle can be rolled round in a bobbin by letting between the guide 
rolls of these upper and lower sides pass, where the extension gestalt is held. 
[0010] Moreover, the guide which makes two or more shape of a cone matched with the axis 
for the upper part of the plate member which reciprocates along with a traverse arm by 
intersecting perpendicularly mutually with the guide equipment indicated by above-mentioned 
J P, 10-330038, A is arranged, and the parallel guide roll of the pair which rolls round in the 
lower part of a plate member and has an axis almost parallel to a bobbin is arranged. 90 
degrees of fiber bundles twist in the direction of an axis with the conic guide allotted to the 
upper part, and it is rolled round by said bobbin, after the guide roll of the pair allotted to the 
lower part and this fiber bundle cross at right angles, Is sent and being hung about on this roll. 
[0011] 

[Problem(s) to be Solved by the Invention] However, the guides installed in the topmost part of 
the guide equipment to traverse when the guide equipment indicated by above-mentioned 
J P, 10-330038, A was used are two or more guides which make the shape of a cone, and since 
the fiber bundle traversed twists 90 degrees in the direction of an axis of a fiber bundle at the 
same time it contacts this conic guide first, in case the traverse direction reverses especially at 
a bobbin edge, the gestalt of a fiber bundle tends to change. Furthermore, when a fiber bundle 
is soft and the gestalt holdout is not enough, in a upside cone-like guide and a lower guide roll, 
a twist tends to enter at the time of transit of a fiber bundle, and a stable rolling-up condition 
cannot be secured. Moreover, In this official report, the consideration for expanding the width 
of face of a fiber bundle further is not made at all. 

[0012] On the other hand, in using the guide equipment indicated by above-mentioned JP,4- 
119123,A, compared with the case where the guide equipment indicated by above-mentioned 
JP,10-330038,A is used, it excels in the reversal at the time of a traverse, and the gestalt 
holdout of a fiber bundle. However, spacing of the up guide roll of guide equipment, and a 
lower guide roll There is a limit of the winder furnished with this guide equipment on a design. 
Since the spacing is short, If the number of filaments per one fiber bundle increases and the 
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width of face of a fiber bundle becomes large, in the phase which twists 90 degrees of fiber 
bundles in the direction of an axis between a upside guide roil and a lower guide roll, the big 
torsion force will work to a fiber bundle, and the gestalt of the shape of a tape to which the fiber 
bundle was widened will be spoiled. 

[0013] This invention relates to the guide equipment for winders and the winder of a 
strengthening fiber bundle which can be stabilized in the condition that there is no twist, can 
roll round the strengthening fiber bundle which was made in order to solve this conventional 
trouble, and was widened in the shape of [ which is supplied ] a tape in a bobbin, and can be 
rolled round in a bobbin where said strengthening fiber bundle is moreover further widened 
rather than the width of face at the time of supply. 
[0014] 

[Means for Solving the Problem and its Function and Effect] The guide stand which according 
to invention concerning this claim 1 intersects perpendicularly with the shaft of a rolling-up 
bobbin, and reciprocates in parallel [ it is installed and ] with the shaft of said bobbin in order to 
solve this technical problem, The up guide roll of the pair allotted to the upper part of said 
guide stand by intersecting perpendicularly with the shaft of said bobbin. In the lower part of 
said guide stand between the shaft of said bobbin, the lower guide roll of a pair attached in 
parallel, and said up guide roll and a lower guide roll The guide equipment for winders 
characterized by coming to have the auxiliary guide member which makes 90 degrees of fiber 
bundles twist in the direction of an axis is offered. 

[0015] Said guide equipment equips the traverse equipment of a winder with said guide stand, 
and is installed. Said guide stand with which traverse equipment was equipped reciprocates 
between the both ends of a bobbin in parallel with the shaft of a bobbin. After the fiber bundle 
sent to said guide equipment is imposed about on the up guide roll of a pair installed in the 
upper part of said guide stand by turns, it is imposed about on the lower guide roll of the pair 
allotted by intersecting perpendicularly with a section guide roll same as the above by turns, 
and is sent to a bobbin, 

[0016] A fiber bundle is supplied in accordance with the peripheral surface of said up guide roll, 
and since it has extended in the direction where the shaft of a bobbin and the up guide roll 
installed in the upper part of said guide stand cross at right angles, i.e., the direction in which 
the reciprocation (traverse) direction of a guide stand intersects perpendicularly, even if said 
guide stand moves in parallel with the shaft of a bobbin, where a fiber bundle is stabilized, a 
traverse is made by the guide member of this invention. 

[0017] Moreover, since said up guide roll and a lower guide roll intersect perpendicularly 
mutually and are arranged, they are two lower guide rolls near a bobbin, and 90 degrees of 
fiber bundles are twisted in the direction of an axis so that the field of a bobbin may be suited. 
In case a section guide roll and a lower guide roll are besides passed, a yarn shake, gap, etc. 
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accompanying a traverse decrease a fiber bundle, and it is always supplied at a fixed include 
angle to a bobbin. 

[0018] Since the guide equipment of this invention is what is used equipping the existing 
winder, said guide stand has a limit in the height dimension on the design of said winder, and 
the upper limit of spacing of an up guide roll and a lower guide roll is also decided uniquely. 
[0019] Here, the width of face of said fiber bundle will be large, or if said spacing of an up 
guide roll and a lower guide roll is small when this fiber bundle is soft and the gestalt holdout is 
not enough, the big torsion force to a fiber bundle among both rolls will work, and the gestalt of 
the shape of a tape to which the fiber bundle was widened will be spoiled. 
[0020] Then, if it is in the guide equipment of this invention, since the auxiliary guide member 
which twists 90 degrees of fiber bundles in the direction of an axis further has been allotted 
between said up guide roll and the lower guide roil, when spacing of said up guide roll and a 
lower guide roll is not enough, or also when a fiber bundle is broad and flexible, 90-degree 
torsion is smoothly given in the direction of an axis, without a fiber bundle spoiling the 
extension gestalt. Therefore, a fiber bundle is rolled round by the bobbin where the gestalt of 
the widened shape of a flat tape is held. 

[0021] In addition, as said auxiliary guide member, although a cylindrical shape-like guide roll 
is also employable, according to invention concerning this claim 2, said auxiliary guide member 
consists of a single cone-like roll, and the medial axis is allotted to said up guide roll and 
parallel. Or according to invention concerning this claim 3, said auxiliary guide member 
consists of a single cone-like roll, and the medial axis is allotted to said lower guide roll and 
parallel. 

[0022] Thus, when said auxiliary guide member is a cone-like roll, since 90 degrees of said 
fiber bundles twist in the direction of an axis in the condition of it having been hung about on 
the conical surface of a cone-like roll, and having been stabilized extremely, they are desirable. 

[0023] Furthermore, in invention concerning this claim 4, said auxiliary guide member consists 
of a cone-like roll of a pair, one cone-like roll is arranged on said up guide roll and parallel in 
the medial axis, and the cone-like roll of another side is arranged on said up guide roll and 
parallel in the medial axis. Thus, by installing so that it may become the physical relationship to 
which the medial axis was able to twist two cone-like rolls mutually, while a fiber bundle twists 
more smoothly, the twisting condition stabilized in the installation location of the auxiliary guide 
member is secured. 

[0024] According to invention concerning this claim 5, it is considering as the drum 
configuration with the curve peripheral surface in which the center section bulged at least one 
side of said lower guide roll. When a fiber bundle is imposed about on the peripheral surface of 
the lower guide roll of this drum configuration by making one side of a lower guide roll into a 
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drum configuration, since the further extension is made, it is desirable. 
[0025] IVIoreover, according to invention concerning this claim 6, it is considering as the hard 
drum configuration with the curve peripheral surface in which the center section was dented at 
least in one side of said up guide roll. By making one side of an up guide roll into a hard drum 
configuration, since ****** cannot arise in a fiber bundle in the case of a traverse, and the 
location gap by traverse can also be prevented and a fiber bundle can be led to the central part 
of each subsequent guide roll, it is desirable. 

[0026] Furthermore, claim which was mentioned above according to invention concerning this 
claim 7 The winder carry out [ coming to have in a fixed guide roll and ] as the description is 
offered in the direction which it comes to equip the guide equipment concerning either 1-6 
traverse equipment, and intersects perpendicularly with a section guide roll same as the above 
above the up guide roll of said guide equipment. 

[0027] Thus, the winder with which the fixed guide roll which intersects perpendicularly with 
said up guide roll is installed in the upstream of a guide stand is the winder which rolls round a 
flat tape-like carbon fiber bundle, without a twist entering, i.e., the winder with which it roils 
round so that the shaft of a bobbin may intersect perpendicularly in the transit direction of a 
fiber bundle, and the bobbin is installed. 

[0028] In the take-up motion with which the rolling-up bobbin is installed in the transit direction 
of a fiber bundle by intersecting perpendicularly in the shaft, in case the fiber bundle of the 
widened shape of a flat tape is made to traverse, the flat gestalt is easy to be spoiled. So, in 
this invention, the fixed guide roll was installed in the upstream of the fiber bundle transit 
direction of a guide stand, and the fixed guide roll is arranged in the direction which intersects 
perpendicularly with the up guide roll of said guide stand. Therefore, in case the fiber bundle 
imposed about on said fixed guide roll is sent into the up guide roll of said guide stand, it twists 
90 degrees in the direction of an axis to this fiber bundle. 

[0029] Although it is in the condition that 90 degrees of fiber bundles twisted to shaft 
orientations to the field of a bobbin in this condition, as mentioned above, since a lower guide 
roll intersects perpendicularly and is arranged to the up guide roll, contrary to the previous 
twisting direction, 90 degrees of fiber bundles twist to shaft orientations, they return to origin, 
and are rolled round by the bobbin. In the case of this twisting, since the auxiliary guide 
member is allotted between the up guide roll and the lower guide roll as mentioned above, a 
fiber bundle is in the stable condition, and it twists 90 degrees promptly, without spoiling that 
extension gestalt. 

[0030] Or according to invention concerning this claim 8, it is a claim. It comes to equip the 
guide equipment concerning either 1-6 traverse equipment, and the winder characterized by 
coming to have a fixed guide roll in the direction parallel to a section guide roll same as the 
above is offered above the up guide roll of said guide equipment. 
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[0031] Thus, the winder with which the fixed guide roll is installed in the direction parallel to 
said up guide roll by the upstream of a guide stand is the winder rolled round by the rolling-up 
bobbin, i.e., the winder with which it rolls round so that the shaft of a bobbin may become the 
transit direction of a fiber bundle, and parallel, and the bobbin is installed, after SO-degree 
twisting is given to a flat tape-like carbon fiber bundle. 

[0032] In addition, although the guide equipment for winders and the winder of this invention 
are suitable when rolling round the widened flat tape-like strengthening fiber bundle, especially 
a carbon fiber bundle, of course, they are applicable also to various kinds of fiber bundles. 
[0033] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is 
concretely explained with reference to a drawing. A carbon fiber usually has the PAN system 
carbon fiber which heats in nitrogen and may be carbonized, and the pitch based carbon fiber 
which uses the pitch of petroleum etc. as a raw material, after heating and fire-resistance-izing 
acrylic raw material fiber in air, but in case this invention rolls round both carbon fiber of them, 
it can be applied. 

[0034] A tape-like carbon fiber bundle is acquired by carrying out contact desiccation with a 
heating roller, after infiltrating a sizing agent into this fiber bundle as indicated by JP,6- 
65787,A. This carbon fiber bundle is rolled round by the bobbin with a winder after such 
shaping, and is sent to production processes, such as next prepreg. 
[0035] Drawing 1 is the side elevation having shown roughly the winder with which the guide 
equipment of this invention was attached, and drawing 2 is the schematic diagram of the 
principal part of the guide equipment of this invention. The guide equipment 10 of this invention 
is equipped with the guide stand 1 1 with which the traverse equipment which reciprocates 
between the both ends of this bobbin 1 is equipped in parallel with shaft 1a of a bobbin 1. The 
shaft of said bobbin 1 and the guide stand 1 1 cross at right angles, and is set up. Although the 
height dimension of this guide stand 1 1 is suitably set up according to spacing of the rolling-up 
bobbin 1 of said winder, and the up roll 2 and it is uniquely determined according to a winder, it 
has a certain amount of height dimension, if it is in this operation gestalt in order to be 
stabilized and to make the guide stand 1 1 with this height dimension traverse - the lower part 
of this guide stand 11 - a traverse guide 12 - installation ********. 

[0036] Two guide rolls 13 and 14 were attached possible [ free rotation ], and got down to the 
upper part of this guide stand 11, and those revolving shafts 13a and 14a have extended in the 
direction which intersects perpendicularly with the shaft of said bobbin 1. The guide roll 13 
currently besides installed in the upstream among the section guide rolls 13 and 14 is a roll of 
the hard drum configuration that peripheral surface of whose is a curved surface whose radius 
of curvature in which the center was dented is 25mm, and the peripheral surface of the guide 
roll 14 of the downstream has the shape of a flat cylindrical shape. 
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[0037] Furthermore, two guide rolls 15 and 16 are attached also in the lower part of said guide 
stand 11 possible [ free rotation ]. Those revolving shafts 15a and 16a have extended in the 
shaft of said bobbin 1, and parallel, namely, the up guide rolls 13 and 14 and these lower guide 
rolls 15 and 16 crossed at right angles, and have extended. 

[0038] As the guide roll 16 with which a peripheral surface is the roll of the drum configuration 
which is the curved surface whose radius of curvature in which a center bulges is 34.1mm, and 
is allotted to the downstream as the guide roll 15 arranged on the upstream among these lower 
guide rolls 15 and 16 is shown in drawing 3 is shown in drawing 4 , a peripheral surface is the 
roll of the hard-drum configuration which is the curved surface whose radius of curvature in 
which the center was dented is 17.5mm. 

[0039] Furthermore, the cone-like roll 17 which is the auxiliary guide member of this invention 
is arranged on the abbreviation mid-position of the up guide rolls 13 and 14 and the lower 
guide rolls 15 and 16 in parallel with said up guide rolls 13 and 14 in the medial-axis 17a. 
[0040] About the quality of the material of each roll of these up guide rolls 1 3 and 14, the lower 
guide rolls 15 and 16, and the cone-like roll 17, it is usable in SUS, aluminum, iron, etc. 
Although aluminum is excellent from the point of being lightweight, since a cutter knife may be 
used at the time of single-yarn coiling round, it is desirable to use SUS with little damage also 
in such a case. Furthermore, it is desirable to perform surface treatment, such as satin finish 
by hard chromium, from a viewpoint which prevents single-yarn coiling round. Moreover, about 
the size of each roll, it is desirable for a diameter to be [ for 15-30mm and die length ] about 
20-50mm on the relation installed in a winder. 

[0041] Furthermore, if it is in this operation gestalt, the hook-like guide 18 which has the side- 
face configuration shown roughly in drawing 5 is attached between two lower guide rolls 15 
and 16. As mentioned above, the traverse equipment of a winder is equipped with the guide 
stand 1 1 equipped with this configuration, and it reciprocates in parallel with the shaft of a 
bobbin 1. The winder 1 of this example has the up roll 2 arranged on the upper part, and 
parallel shaft la of a bobbin 1 here, and it is the winder of the type rolled round by the bobbin 
1, without giving a twist to a fiber bundle F. Therefore, in order to apply the guide equipment 10 
of this operation gestalt, the fixed guide roll 3 of two is arranged on the downstream of the up 
roll 2 of this winder, and the upstream of said guide stand 1 1 in parallel with shaft la of a 
bobbin 1 in the same horizontal plane. 

[0042] Two or more fiber bundles ( drawing 1 5) F sent to the up roll 2 of said winder are sent 
to the fixed guide roll 3 which corresponds, respectively, and are imposed about on the fixed 
guide roll 3 of a pair by turns. Then, a fiber bundle F is supplied to the guide equipment 10 
traversed in parallel with shaft 1a of a bobbin 1. In addition, although 5 sets of fixed guide rolls 
3 and guide equipment 10 are arranged in the vertical direction in drawing 1 , this drawing 1 is 
a schematic diagram, and in fact, 5 sets is horizontally located in a line, and it is arranged. 
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[0043] Since said fixed guide roll 3 and the up guide rolls 13 and 14 of the guide stand 1 1 in 
this guide equipment 10 cross at right angles and are arranged, 90 degrees of fiber bundles 
which passed said fixed guide roll 3 twist in the direction of an axis, and they are imposed 
about on it by turns to said up guide rolls 13 and 14. Thus, since made said fixed guide roll 3 
and said up guide rolls 13 and 14 cross at right angles, namely, it was made to intersect 
perpendicularly in the traverse direction and it has allotted, a fiber bundle F will be supplied in 
the traverse direction in accordance with the peripheral surface of said up guide rolls 13 and 
14, and a traverse is made where a fiber bundle F is stabilized. 

[0044] In this way, a traverse is offset in case the fiber bundle F supplied to the guide stand 1 1 
passes said two up guide rolls 13 and 14 from which a peripheral surface configuration differs. 
Especially with this operation gestalt, since the up guide roll 13 arranged on the upstream 
among these up guide rolls 13 and 14 is a hard drum configuration as mentioned above, it is 
followed, without the ability twisting a fiber bundle F also to the movement toward a traverse. If 
the roll of the shape of a cylinder of a flat peripheral surface configuration is besides used for 
the section guide roll 13, torsion is given by the movement toward a traverse and a fiber 
bundle F cannot hold the gestalt of the fiber bundle F widened in the shape of a tape. 
[0045] Moreover, the peripheral surface makes the guide roll 14 arranged on the downstream 
among the up guide rolls 13 and 14 the shape of a flat cylindrical shape. This is for holding the 
gestalt of the fiber bundle F widened by hanging about on the roll of a peripheral surface 
configuration [ flat / before the twisting ] since 90 degrees of fiber bundles F twist in the 
direction of an axis so that it may mention later after passage of the section guide roll 14 same 
as the above. 

[0046] After passing these up guide rolls 13 and 14, a fiber bundle F is sent to the lower guide 
rolls 15 and 16, but at this time, since said up guide rolls 13 and 14 and the lower guide rolls 
15 and 16 intersect perpendicularly mutually and it is allotted, 90 degrees of fiber bundles F 
twist in the direction of an axis among both. In case the section guide rolls 13 and 14 and the 
lower guide rolls 15 and 16 are besides passed, a yarn shake, gap, etc. accompanying a 
traverse decrease a fiber bundle F. 

[0047] Here, since the guide equipment 1 1 of this invention is what is used equipping the 
existing winder, as mentioned above, the height dimension of said guide stand has a limit of 
said winder on a design, and the upper limit of spacing of the up guide rolls 13 and 14 and the 
lower guide rolls 15 and 16 is also decided uniquely. 

[0048] The width efface of said fiber bundle F is large in besides spacing of the section guide 
roils 13 and 14 and the lower guide rolls 15 and 16 being inadequate, or when it is soft and 
that gestalt holdout is not enough, the big twisting force to a fiber bundle F between the up 
guide rolls 13 and 14 and the lower guide rolls 15 and 16 works [ this fiber bundle F ], and 
there is **** by which the gestalt of the shape of a tape to which the fiber bundle F was 
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widened will be spoiled. 

[0049] Then, if it is in this invention, the cone-like roll 17 is arranged between said up guide 
rolls 13 and 14 and the lower guide rolls 15 and 16. By imposing about the fiber bundle F 
which passed said up guide rolls 13 and 14 on the cone peripheral surface of the cone-like roll 
17, a fiber bundle F is in the condition which maintained the gestalt of the widened shape of 
the tape, and 90-degree twisting is smoothly given in the direction of an axis, and it is sent to 
the lower guide rolls 15 and 16. 

[0050] Thus, since a fiber bundle F has twisted 90 degrees before reaching said lower guide 
rolls 15 and 16, from the direction which carries out an abbreviation rectangular cross to the 
peripheral surface of said lower guide rolls 15 and 16, it is stabilized and is supplied. 
Therefore, as mentioned above, the roll of a drum configuration is adopted as the guide roll 15 
of the upstream of said lower guide rolls 15 and 16, and it becomes possible to also make it 
widen further with this guide roll 15. 

[0051] In addition, since the tooth space which one winder occupies will become large if this 
spacing is enlarged, as for said spacing, it is desirable [ in order to be stabilized more and to 
make 90 degrees of said fiber bundles F twist, it is desirable to set spacing of the guide roll 14 
of the downstream of the up guide rolls 13 and 14 and the guide roll 15 of the upstream of the 
lower guide rolls 15 and 16 to 15cm or more, but ] to be referred to as 20cm or less. 
[0052] Moreover, the guide roll 16 arranged on the downstream among the lower guide rolls 15 
and 16 is a hard drum configuration like said up guide roll 13 of the maximum upstream. 
Therefore, a fiber bundle F is supplied to a bobbin 1 in the condition of having been stabilized 
without being twisted also to the movement toward a traverse. As for a fiber bundle F, torsion 
tends to enter that the peripheral surface configuration of this guide roll 16 is a flat 
configuration by the movement toward a traverse, and the gestalt of the shape of a flat tape 
may collapse. 

[0053] Furthermore, the hook-like guide 18 is installed among said lower guide rolls 15 and 16, 
it prevents that a fiber bundle F separates from guide equipment 10 with this hook-like guide 
18 at the time of exchange of a bobbin 1 , and the time amount at the time of bobbin exchange 
can be shortened. 

[0054] 90 degrees of fiber bundles F twist in the direction of an axis as mentioned above, and 
they are supplied to 15 and 16 with two lower guide rolls which approached the bobbin 1 and 
were arranged in parallel with shaft la of this bobbin 1. And a fiber bundle F is rolled round 
from a hoop direction to a bobbin 1, being traversed, after being further widened with one 
guide roll 15, while being hung about on the lower guide rolls 15 and 16 by turns. And in case 
the up guide rolls 13 and 14 and the lower guide rolls 15 and 16 are passed, a yarn shake, 
gap, etc. accompanying a traverse decrease a fiber bundle F, and it is always supplied at a 
fixed include angle to a bobbin. 
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[0055] Moreover, although they are in the location which was able to twist the medial axis 
spatially, respectively, even if which roll has the up guide rolls 13 and 14 mentioned above, the 
lower guide rolls 15 and 16, and the cone-like roll 17, they need to arrange so that a fiber 
bundle F may pass along the center section. When a fiber bundle F passes along the location 
[ center section / of the roll ] shifted, it becomes impossible for the force which narrows the 
width of face of a fiber bundle F to be able to act now, and to expand the width of face of a 
fiber bundle F, and to stabilize transit. 

[0056] In addition, although the cone-like roll 17 single as an auxiliary guide member was 
adopted and the medial-axis 17a is allotted in parallel with said up guide rolls 13 and 14 with 
the above-mentioned operation gestalt, medial-axis 17a of the said cone-like roll 17 may be 
allotted in parallel with the lower guide rolls 15 and 16. Or the medial axis of the downstream 
can also be installed [ two cone-like rolls ] for the medial axis of the upstream in parallel with 
said lower guide rolls 15 and 16 in parallel with said up guide rolls 13 and 14. Furthermore, an 
auxiliary guide member is not limited to a cone-like roll, and it can also be installed so that a 
revolving shaft may become 45 degrees to the revolving shaft of said up guide roll and a lower 
guide roll about the roll of the shape of a usual cylindrical shape. 

[0057] Furthermore, the above-mentioned winder is rolled round to a rectangular cross to the 
transit direction of a fiber bundle, the bobbin 1 is installed, and although it is the winder of the 
type with which a twist is not given to a fiber bundle at the time of rolling up, the guide 
equipment of this invention is not limited to these winders. For example, it rolls round in parallel 
to the transit direction of a fiber bundle, the bobbin 1 is installed, and it can apply also to the 
winder of the type with which a 90-degree twist is given to a fiber bundle at the time of rolling 
up. In that case, guide equipment is installed so that an upper fixed guide roll and the up guide 
rolls 13 and 14 of guide equipment 10 may become parallel, and a fiber bundle does not twist 
between a fixed guide roll and guide equipment 10. 

[0058] Hereafter, the concrete example of this invention is explained. The guide equipment 10 
which is shown in drawing 2 and which was mentioned above was manufactured, and it was 
used as a traverse guide of the Kozu factory EKTW former wound picking machine. 
[0059] The carbon fiber bundle was rolled round for such guide equipment 10 in the rolling-up 
bobbin made of paper (paper tube) with the winder. As a paper tube, the thing with a diameter 
[ of 80mm ] and a die length of 280mm was used here. Moreover, it consisted of 12000 
filament numbers and a diameter of 7 micrometers as a carbon fiber bundle, and the width of 
face of a fiber bundle used what was fabricated 6mm in the shape of a tape. 
[0060] The above-mentioned carbon fiber bundle was rolled round 25000m to the above- 
mentioned paper tube by speed-of-supply 10 m/min to a winder. A carbon fiber bundle is 
pulled out at the rate of 10 m/min from the rolled-round paper tube, a CCD camera is used, 
and it is 1 . When width of face for 1000 m minutes was surveyed for every second, in the edge 
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of not only the central part of a paper tube but a paper tube, reduction in width of face was not 
accepted in a fiber bundle, but the stability of the extension gestalt of a fiber bundle was 
shown, and the CV value of width of face was 1 - 3%. 

[0061] As stated above, the guide equipment for winders of this invention 2 to 4 guide roll 
groups and guide members from which a configuration differs mutually to the guide stand to 
traverse are allotted. 90-degree twisting is stabilized and given in the direction of an axis, 
negating the movement toward a traverse and maintaining the configuration of a fiber bundle 
by the following auxiliary guide member with the first two up guide rolls. With the last two lower 
guide rolls Since a carbon fiber bundle can be supplied along the direction of a periphery of a 
bobbin where an extension gestalt is held, it is stabilized and the fiber bundle widened in the 
shape of a tape can be rolled round. 

[0062] Moreover, since the width method also has widely stable width of face, the fiber bundle 
which begins to be rolled from the rolled object which rolled round with the take-up motion of 
this invention, and was rolled round by the bobbin becomes possible [ manufacturing the mold 
goods by the carbon fiber prepreg, drum wind, and filament wind of a split ]. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1 ] It is the side elevation having shown roughly the winder with which the guide 
equipment of this invention was attached. 

[Drawing 2] It is the schematic diagram of the principal part of the guide equipment of this 
invention. 

[Drawing 3] It is the schematic diagram outside a side face of the lower guide roll arranged on 
the upstream. 
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[Drawing 4] It is the schematic diagram outside a side face of the lower guide roll arranged on 
the downstream. 

[Drawing 5 ] It is the side-face schematic diagram of a hook-like guide. 
[Description of Notations] 

1 Rolling-Up Bobbin 
1a Shaft 

2 Up Roll 

3 Fixed Guide Roll 

10 Guide Equipment 

1 1 Guide Stand 

12 Traverse Guide 

13 14 Up Guide Roll 
13a, 14a Revolving shaft 
15 16 Lower Guide Roll 
15a, 16a Revolving shaft 

17 Cone-like Roll 
17a Medial axis 

18 Hook-like Guide 
F Fiber bundle 
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DRAWINGS 

[Drawing 3] 



file://C:\Docimients%20and%20Settings\lhl2230\My%20DocumentsUPOEn\JP-A-^ 7/3/2006 



JP-A-200 1-348 166 




16 

[Drawing 5] 
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